Background -Treatment for inflammatory bowel disease (IBD) includes a variety of immunosuppressants and biological agents, which increase the risk of infections due to altered cellular and humoral immunity. Prevention of these infections can be done through vaccination, however, patients with IBD are usually under-immunized. Objective -Analyze the immunization status of patients with IBD and confront it with the current recommendations to verify if the immunization guidelines are being followed correctly. Methods -Analytical cross-sectional study including 239 IBD patients being regularly followed in the Gastroenterology Service from Hospital de Clínicas da Universidade Federal do Paraná, which were subjected to a survey about their relevant demographic data and immunization status. Results -The amount of patients that declared being unaware of their immunization status is high -between 34.3% (Tdap) and 52% (meningococcal) -excepting IIV, hepatitis B and HPV. The vaccines with the largest rates of patients declaring to have taken it are inactivated influenza vaccine (72.4%), BCG (55.3%), hepatitis B (48.3%), measles, mumps and rubella vaccine (43.8%) and DTaP (43%). The vaccines with the lowest rates of patients declaring to have taken it are Haemophilus influenza type b (0.8%), herpes zoster (2.1%) and HPV (3.4%). Patients that are being treated or have been treated with biological therapy have the largest immunization coverage for inactivated influenza vaccine (81%) and PPSV23 (25.9%), also they have the largest awareness rates for those vaccines. Conclusion -Although being a specialized service linked to a university hospital, vaccination coverage and patients' awareness rates proved to be below the desirable level. Vaccination and recovery of the immunization history is recommended immediately after the diagnosis of IBD, regardless of the use of biological agents. Those findings support the need of implementing hospital guidelines and constantly verifying its application by the multidisciplinary team in specialized services in IBD.
INTRODUCTION
Inflammatory bowel disease (IBD), consisting of Crohn's disease (CD) and ulcerative colitis (UC), results from an uncontrolled immune-mediated inflammatory response to an unknown environmental factor that interacts with the intestinal microbiota in genetically predisposed patients (1) . This leads to symptoms such as diarrhea, abdominal pain in colic and, more rarely, complications such as toxic megacolon (2) .
Effective treatment for IBD includes a variety of immunosuppressants and biological agents, which increases the risk of infections (3) due to altered cellular and humoral immunity (4) . Prevention of these infections can be done through vaccination, however, patients with IBD are usually under-immunized (3) . Some of the contributing factors are lack of awareness about the importance of vaccination, misperception about the safety of vaccines in immunocompromised patients, fear of side effects, the uncertain role of the gastroenterologist in contrast to the primary care physician (5) and the lack of knowledge by the gastroenterologists about the appropriate immunization for IBD patients (3) .
There is great benefit in vaccinating IBD patients, including those undergoing immunosuppressive therapy; the efficacy of the immunization can be verified by antibody titration (5, 6) . However, patients receiving biological agents may have a suboptimal response to vaccines due to treatment with anti-TNF or to disease activity, which can lead to low vaccine response in severe cases (7) .
Immunocompetent patients with IBD may be vaccinated with standard vaccination recommendations. Patients with IBD who will use immunosuppressive therapy should follow special considerations (5) .
The most appropriate measure -according to European Crohn's and Colitis Organization's Second Consensus -to prevent, diagnose and manage the risk of infections in IBD patients is to consider the vaccination program for all patients soon after the diagnosis of IBD, since most will be treated with some immunosuppressive drug (4) . Thus, in a first contact with the patient, the history of the vaccines must be collected and recorded to serve as a guide for immunization orientation. The recommended schedule for IBD patients includes: tetanus, diphtheria, poliovirus, varicella, human papillomavirus (HPV), influenza, pneumococcal vaccines and hepatitis B (4) . It is important to note that vaccines with live antigens are contraindicated to those patients (5) .
The objective of this study is to analyze the immunization status of patients with IBD and to compare it with the current literature recommendation to verify if immunization guidelines are being correctly applied in this population. Based on the findings, a clinical protocol for evaluation and recommendation of immunization for patients with IBD may be proposed, especially for the portion of the IBD population that uses the SUS (Brazil's universal healthcare system) as the main health service.
METHODS
Cross-sectional epidemiological study conducted with IBD patients in the Gastroenterology Service of the Hospital de Clínicas da Universidade Federal do Paraná (HC-UFPR). This study was approved by the Human Research Ethics Committee of HC-UFPR on June 12th, 2015, under the CAAE identification: 46169815.3.0000.0096.
From July 2015 to June 2016, 239 IBD patients from HC-UFPR were submitted to a questionnaire about relevant demographic data and vaccination history (vaccinated, non-vaccinated or not sure), with the aim to analyze the immunization status of this population for the following vaccines: inactivated influenza vaccine (IIV), 13-valent pneumococcal conjugate vaccine (PCV13), 23-valent pneumococcal polysaccharide vaccine (PPSV23), tetanus toxoid, reduced diphtheria toxoid and acellular pertussis vaccine (Tdap), Haemophilus influenza type b (Hib), hepatitis A (HepA), hepatitis B (HepB), serogroups A, C, W and Y meningococcal vaccine (MenACWY), varicella (VAR), rubella, recombinant zoster vaccine (RZV), measles, mumps and rubella vaccine (MMR), diphtheria, tetanus and acellular pertussis vaccine (DTaP), HPV and BCG. Inclusion criteria of patients were: having a confirmed diagnosis of IBD (CD or UC), being followed up at the specialized outpatient clinic from HC-UFPR and having properly filled out the Informed Consent Form.
The collected data were inserted in an electronic spreadsheet (Microsoft Excel ® ), checked and exported for later statistical analysis. The results of the study were expressed in absolute and relative frequencies for qualitative variables and mean and standard deviation (SD) or median (Md) and interquartile range (IQR) for the quantitative variables. To compare qualitative variables between groups, Fisher's Exact Test or the Chi-square Test were used when possible. For the comparison between three or more groups, the non-parametric Kruskal-Wallis Test was used, and the Conover Test with Bonferroni correction was used for multiple comparisons. Relevant results taken in consideration were those with P<0.05. All data analysis was done in statistical software R, version 3.4.0 (8) .
RESULTS
Of the 239 patients interviewed (estimated as 30% of the total number of patients enrolled in the outpatient clinic), the majority were women (63.6%), with a mean age of 46.4 years (SD=12.7). The majority of the patients reported being married (54%), being white (72%), having educational level up to High School (82%) and currently being employed (50.6%).
Regarding the clinical history (TABLE 1) , the average BMI was 25.6 (SD=4.7) and the majority of patients were diagnosed with CD (57.8%) and never received treatment with biological agents (74.9%). Of the 60 patients interviewed who are receiving or have already received treatment with biological agents, 58 (96.6%) have a diagnosis of CD and 2 (3.33%) have a diagnosis of UC. Regarding the vaccination status (FIGURE 1), the rate of patients reported to be unaware was high -between 34.3% (Tdap) and 52% (MenACWY) -with the exception of IIV (6.8%), HepB (25.4%) and HPV (29%). The vaccines with the highest rate of patients reporting to have received the vaccine were IIV (72.4%), BCG (55.3%), HepB (48.3%), MMR (43.8%) and DTaP (43%). The vaccines with the lowest rate of patients reporting to have received the vaccine were Hib (0.8%), RZV (2.1%) and HPV (3.4%).
When analyzing the vaccination status according to the diagnosis (FIGURE 2), statistically significant difference was observed for PCV13 (P=0.138), Tdap (P=0.0170) and HepB (P=0.0127), in which the rate of CD patients who reported having received the vaccine is higher than that of UC patients. 14% of CD patients reported having received PCV13 against 3% of UC patients, 18.4% of CD patients reported having received the Tdap vaccine against 6.1% of UC patients and 55.9% of CD patients reported having received HepB against 37.4% of UC patients.
There was no statistically significant difference in the reported vaccination status between UC and CD patients for the following vaccines: IIV, PP23V, Hib, HepA, MenACWY, VAR, Rubella, RZV, MMR, DTaP, HPV and BCG (TABLE 2) .
When analyzing the reported vaccination status according to the type of treatment received (FIGURE 2), a statistically significant difference was observed in IIV (P=0.0280) and PP23V (P=0.0322). Immunization coverage is higher among the patients who are currently being treated or have been treated with biological agents in the past for IIV (81%) and PP23V (25.9%) than among those who have never received biological agents before (69.7% and 11.8% respectively). Patients who are currently being treated or have already been treated with biological agents before are more aware of their vaccination status for IIV (100%) and PP23V (72.5%) than those who have never been treated with biological agents before (91% and 61.2% respectively). 
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There was no statistically significant difference in the reported vaccination status between patients who are or have been treated with biological agents and those who have never been treated with biological agents in: PCV13, Tdap, Hib, HepA, HepB, MenACWY, VAR, Rubella, RZV, MMR, DTaP, HPV and BCG (TABLE 3) .
When analyzing the association between income (in amount of minimum wages) and reported vaccination status for each of the vaccines (TABLE 4) , a statistically significant difference was observed in Hib (P<0.001), HepA (P=0.0021), HepB (P=0.0061), MenACWY (P=0.0157), VAR (P=0.0246) and DTaP (P=0.0452). There was no statistically significant association between income and reported vaccination status for: IIV, PCV13, PP23V, Tdap, Rubella, RZV, MMR, HPV and BCG.
Those who received Hib had a higher educational level (100% with complete high school education or above) than those who reported not having received (46%) or not knowing whether they received (22.7%) (P=0.04007, Fisher's exact test). Those who received HepA had a higher education level (78% with complete primary education or higher) than those who reported not having received (52%) or not knowing whether they received (61%) (P=0.0148, Fisher's exact test).
There was no statistically significant association between level of education and reported vaccination status for: IIV, PCV13, PP23V, Tdap, HepB, MenACWY, VAR, Rubella, RZV, MMR, DTaP, HPV and BCG.
It was not possible to establish correlation between vaccination status and ethnicity or between vaccination status and gender.
Reports of vaccination reactions were rare, with 93.6% of the patients reporting never having had a vaccine reaction. It was not possible to establish correlation between vaccine reaction and ethnicity (P=0.5477) or between vaccine reaction and diagnosis (P=1.0000).
DISCUSSION
Since most IBD patients will receive immunosuppressive therapy at some point, either short-term (e.g. corticosteroids) or long-term (e.g. biological agents and immunomodulators), vaccination history should be verified to guarantee that all recommended vaccines were taken to reduce the risk of preventable infections.
Clinical guidelines recommend routine vaccination of patients with IBD, with the exception of live attenuated vaccines. In addition, it is recommended to recover the vaccination history at the time of IBD diagnosis for adults and children (9, 10) .
The use of biological agents may interfere with the vaccine response, therefore vaccination is recommended soon after the diagnosis of CD or UC, regardless of the use and preferably prior to the use of immunobiologicals. However, inactivated virus vaccines can be administered even in immunosuppressed and vaccination is preferred over non-vaccination in such cases (11) .
Previous studies showed that the rate of immunization is low. It is fundamentally important that those patients are advised of the importance of vaccination and followed up to receive appropriate vaccination (11) (12) (13) .
There is, therefore, a demand for checking the vaccination status of patients in each specialized service to guide the institutions on the need of accessing and increasing the vaccination coverage to the recommended levels.
In this study, demographic data revealed the predominance of females and white patients, corroborating findings of previous studies and indicating that the sample is representative of the population. The mean age was 46 years, which also coincides with several other studies (14, 15) . Level of education and employment status characterized a population with low and medium level education and low employability. Regarding nutritional characterization, the BMI average demonstrated a tendency to overweight.
Slightly over than half of the patients were diagnosed with CD, of which about 40% were or had been using biological agents.
In this sample, although taken from a specialized service and with routine follow-up of guidelines, low vaccination rates were found or at least a small declared awareness and documentation of vaccination (vaccination record card and medical record). It is worth mentioning the coverage of more than 70% for IIV only, which is probably a reflection of recent mass vaccination campaigns associated with local outbreaks. Whether due to inadequate counseling or lack of knowledge about the physical effects of vaccines, this is of particular relevance when observing their recurrence in studies of vaccine profiles (16) (17) (18) .
The practice of recovering the vaccine history at the time of the diagnosis of IBD, which was expected to be already established, was disappointing, demonstrating the need for positive training of the team to do so.
These data are similar to those of Melmed et al., which in a study with 169 adults with IBD found out that from the total sample, 28% received the IIV, only 9% received pneumococcal vaccine and 45% received tetanus vaccine (13) .
The data on the vaccination status according to the diagnosis demonstrated a difference in PCV13, Tdap and HepB, in which the rate of patients diagnosed with CD who reported having received the vaccine was higher than those diagnosed with UC. According to the data from the study, there was greater use of biological agents in patients with CD (96.6% of the cases), and therefore, greater orientation regarding the vaccination status in these patients.
Among the patients who are or have already been treated with biological agents, the vast majority reported having received IIV, however a minority reported having received PP23V vaccine.
Among the patients who had never been treated with biological agents, we had a similar picture. What we can infer from this information is the efficiency and importance of proper vaccination counseling since annual Flu vaccination is widely publicized and most patients remember to have taken and even carried the proof of vaccination with them. These findings highlight the need for a formal and structured review of vaccination as a whole.
The level of education and the average income in minimum wages cannot be considered as determining factors in the vaccine profile of the patients in this study. By the heterogeneity of the correlation results it can be stated that the social factors related to the patients, such as income and education did not influence the performance of most vaccines, since they are part of the official compulsory vaccination schedule offered by the Brazilian health system for infants and children. For the most recently included vaccines in the schedule and the ones exclusively recommended for adults the awareness rates seem to rely on the effectiveness of the caretakers' instructions.
According to Lu et al., the reasons why patients do not get vaccinated include: fear of side effects and complications, presuming that vaccines are ineffective or may lead to recurrence of IBD symptoms and unawareness of the indication, either by an assumption that vaccination isn't needed or by the lack of proper guidance from their physician (12) .
In the present study, except for the vaccine reaction, this information was not considered. The majority (93.6%) reported never having had a vaccine reaction, corroborating studies that questioned exacerbated vaccine reactions in patients with IBD (4, 19) , and ratifying the indication of vaccines. However, other factors that have been shown an influence to the patient's response to medical guidance should be taken into account in the preparation of future vaccination guidance documents.
There was no case of inadvertent vaccination with live virus vaccine, which could be a concern in our country where there are endemic areas for yellow fever.
We couldn't find any similar Latin American publication in the main internet databases. We believe this study to be one of the few detailing the vaccination status of IBD patients in South America.
Three points can be considered as limitations to our study. Since the information was acquired by the application of questionnaires and not by collecting official medical records, it is subjective and do not depict the actual vaccination coverage for IBD patients. Also, the study population was selected by convenience sampling in the outpatient clinic of a tertiary care hospital, thus having an increased amount of comorbidities. Lastly, because this study was unicentric and we couldn't find similar Brazilian publications, it is not possible to assert that it represents the entire Brazilian IBD population.
The main contribution of our study is evidencing the rates of immunization in IBD patients along with the patients' awareness of their own vaccination status, in which can be considered one of the first publications of the kind in Latin America.
CONCLUSION
Although being a specialized university service, a reference in the treatment of IBD, with a permanent orientation to follow the guidelines regarding the immunization of the patients, vaccination coverage, awareness rates and documentation of the vaccination status proved to be below the desirable level. Vaccination and recovery of the immunization history is recommended immediately after the diagnosis of CD or UC, regardless of the use of immunobiological agents. Those findings support the need of implementing hospital guidelines and constantly verifying its application by the multidisciplinary team in specialized services in IBD.
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